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Project Team

ia_Jeanne thwm ~ Program Manager'
.'.""“;_-;__Brendan I\/IacDonaId Site Manager
o Seth Kellogg Rl Task Manager
Charlene Lu Human Health Risk Assessment |
.__).i-;George I\/Iolnar -'-Ecologlcal Risk Assessment :

)‘ :v,_i,:;_.-“,_-f_,'Tony lsolda . FSTask I\/Ianager

. usan Schofleld ._ ﬁ' y_f;;_;';TechnlcaI AdVIsor
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e overview of Site and surroundings

Present and refine appro ach to the Remedial | nvestigation : ©
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Site Geology and Hydrogeology

Volcanlc bedrock
Sabana Grande Formatuon
Lajas Format|on

- Yauco Formatlon

Llfmestone bedrock (Cotuu leestone)

"""f“ul"'um and swamp deposnts




mestonef‘bed rock




Groundwater Flow: driven by supply wells

EXPLANATION

: URBAN ARBA OF CABO'ROJO

| —25 ~== POTENTIOMETRIC CONTOUR--Shows -
: altitade at which walet level would have
. stood in tightly cased wells, Dashied where
. approximately located. Contour iriterval’
variable. Datum is- mean sea lcvel )

C——— CONTACI' OF ALLUVIUM WITH VOLCANIC
: METAMORPHIC, AND OLDER
SEBDIMENTARY ROCKS

. — — BOUNDARY OF STUDY AREA
S— DIREC'I‘ION OFGROUND-WATER FLOW
- WBLLORPIEZOMB'[‘BR—Numbens ) o
674 water-lével measurement;. mfcetabove - erwe
< mean sea'level . 18%e

CLUSTER SITE Site at wluch onsormore” .
obscrvauon wells are mstalled at dxriemut deplhs o

B Well “ Jone

T Welll6 ) o \ Ana Mana‘We
Wcll 19A - B ,
\\

szowmnmasrmsc S *1-\







_ AnaMaria well (200 ftbgs)
©.2002-2006  PCEand TCE < MCLs
| ~ cis-1,2-DCE<MCL

i ndaLa I\/Iargarltawel | -

6 PCEand TCE<MCLs -




Ana Maria Well: Continual PCE, TCE, cis-1,2-DCE
detection < MCL

7

¢AnaMaria ®HaciendalaMargarita ATerminal d_e:_Cé,rros,I{h’ub‘lidosk_(cbs',e'd)' -

liter -

- US EPA Maximum Contaminant Level *

micrograms per

ionin

PCE Concentrat

Jan-2001 _E %

: lelt of Detectlon-

Jan-2002
Jan-2003 A
Jan-2005 o
Jan-2007 4
Jan-2010 A
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Objectives of Remedial Investigation

:,"i-’-_‘v"-'f:f:co’m'plete charactenzatlon of the nature and extent of 5|te
" vi.;j._;;contaf:mlnatlon '




USGS Hydrogeology and GW/SW relatlons
PRASA I\/Ionltormg
‘“‘TEPA S|te Dlscovery Initiative

Recdhnaissance at 68 faC|I|t|es 9 mvestlgatlon at 1

CVOC anfi;;rjma-t-i%ons'vazt‘3} ;f.al.c-_.l:.l'ities-

Cabo Rojo Groundwatier Contamination Site invesiigations




Key Assumptions

Cabo Rojo Groundwater Contaminaiion Site RI/FS




" PR-103 .

¥

LEGEND . .
n Overburden = Groundwater and dissolved contaminant flow
g B8 Limestone rock: =%- - .Water table

L S - Congamination plume
B gedrock. ) . ConceptualSlte Model.' ,

ﬁ Potentlalsolutlonfeatures R ' A S - Cabo RojoGroundwaterContamlnatlon Site -
oo S : : o S S : CaboRojo,PuartoRIco.

Not: to scole R




primary

Primary

" Seconday |

. Potential
“E

vy -
Source

 Currant Receplor © -

" FulureReceptor ~. Tt 1t

' Source

" Mechanism

RSN

- | Potentiet
'} Source Arens’

™

Spitig/Roleosos

Mochanism

"Medium ,'

: erﬂ!e

" | PoTENRAL SQURCE -

... OFFsiTs -

5

. POTENTIAL SOUROE A_n'sw_ S

) Worker f{!ll;ll sﬁ |

Workir .

ool 0T |Sehoat Sud ]t
- ‘Pamer- | Reskens T .

_ant
Studamta

Worker : . Resldent

Canssniotion
Wotker

'I'm[mu_r

* Worker

. sonm satr] -

sumnu

Aduts : |Adetescanse

L Adults .

Adults 1ne

AdwE—] - -

N X
. Childrsn

eung - [Chitdren, and|
Young

. - | Aduhtsand
- Aduks " |  Yeung. .

Aduits.

Adolessants

—AdUR, | -

“{cnttdren, and|

Youhg -

_Cﬂldun .

-Denna

|| -Surface Soll |-

| Surface sotl |-

lolojo|- |

o]

Demmal | |

5*j

9

Volalilizatiosi/
| Difuston/

me -'Iﬁdqnmlr'

- Convecuon |

-

Iil\;luinn I : [ .

FW LI%T?ij ~

" Inhaletion |

‘6o§ud”OoQ£§§.i,

lololo| lo] ololo| [elele] |

[elole| |8 [ololo|- [ololo] | i

[glolo] o] lololo

Slolo| |e| ojolo] [olojo

lolelo| @] :[ojolo

eje/o| o/ 00[0| [elele|

lelele] o} (ool

leelel 19 o] (oo |

lolelo]| |e| [oojo

|ojo|e| |@| ‘ololo

(o|o]e| |o!- lolojo| - loojo

lolelo| le|-[ololo
i o

" . 'Polential source areas currenily Induda cabn Rojd Pmrnllcnul Diy Cleaner, E:Iuy nan: DElunm Fanluﬂc D:y cmnul.

~ ovohugled lapunlaiy .

- Age cmup. M-!uwnll 12-19 yuu old; cmmn 612 ym: o Ynung cmmn [ad yam od - A

~ Legond:

: e :nmphlt upum plhwuy

© Ulescan, Culler Hammer, PRIOCO c-mpm. Rth Plnd 1. Rnul I.ugn Storoga, ond WR Recyding. Eaal polnnllol source ares may be .

leole| (@] [olojo} lolojo] -

B







Field Investigation Sequence

Potent|a| Source Area (PSA) Ret,conna|ssance
8 ?6 Collaboratwe Decusmn Pomt
(Pflroduct'lﬁoyn 7}"_.-\‘7\’,1e|| (PW) Evaluat|on

PSA In:vest|gat|ons

Cabo Rojo Groundwateir Contamingtion Site




. Field Investigation Considerations

~+ Single Mobilization/Collaborative Reviews
o - F@cusedAn a |ytIC8 | - Servi ces.

o Access | |

 Green Considerations




rne up to 6 a*.(jldgi.:f[iq«né?}.ip’r'c')_fp-é..tt.’ftﬁi‘.é‘;S‘ .

) —Eastof PR100




< Collaborative Decision Point

';“'Reconnalssance Flndlngs to be llscussed W|th EPA throughout act|V|ty
- and durlng concurrence teleconference | .

' ,_‘,LgDetermme if further |nvest|gat|on is warranted for each PSA

| ff’r-;?Recelve concurrence on sampllng Iocatlons for PSA Investlgatlons
".?‘f;;rf-ReevaIuate srte access requwements

j,';:'pdate CSIVI -
De f‘eélop schedule for PSAs

Cabo Rojo Groundwater Contamination Site
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Downhole Geophysical Logging

’,.‘,ijectlve prowde data to deflne hydrauhc propertles (||tho|ogy,._§ )
f.-f:racture zones;, yertlcal flow, and water bearlng zones) |

I\/Iechanlcal cahper |

e Optlcal and acoust|c teIeV|ewer

J aztural gamma R f s -
i jVefrtlcaI‘row (statlc and pumped heat pulse ﬂowmeter)

Cabo Rojo Groundwater Contamination Site




| Fracture Zone Sampling

Object:ve determme contamlnant dlStI‘IbUtIOﬂ W|th|n bedrock for 5|te
*icharacterlzatlon and muItlport I\/IW desngn

Ilscrete GW screenmg samples

. " —_ TCL VOCs and major catlons / anlons w/48 hr TAT on prellmmary
results (explore Iocal NELAP optlon)

L-gglng data rev:ewed on an ongomg baS|s
Conferrmg wnth EPA regardlng sampllng mtervals
samp 'efs“at each of 4 boreholes | o

- Cabo Rojo Groundwaier Contamination Site




PSA Investigations

Objectlve Characterlze the extent of contamination at the PSAs and
| evaluate the potentral for contamlnant transport by surface water or -
¢ sediment N _
Soil Vapor Screenlng Samples
- Soil Screening Samples
,"‘;'.ré-Groundwater Screening Samples
f‘CI standlng water and sedrment samplrng




PSA Investigations

» SO|I Vapor Screenlng (6 PSAs not preV|oust |nvest|gated)
Y j“; --— Samples at <10 Iocatrons screened E! field GC for VOCs

-- 10% conflrmatory anaIyses via f|xed base Laboratory
o 15UPSA: 48-hr TAT R -
o Subsequent propertres standard TAT

',;‘f-:{»SOI| Screenlng . - : Cawl B
—- Continuous c:ores vna IPT at 10 SBs to the water tabIe (40 ft bgs)
. < 30 samples screened V|a freld GC for srte related VOCs |

lnt.‘ vaI of hrg.;"' PID readlng B

' Cabo Rojo Groundwater Contamination Siie




tho

Groundwater Screenlng

| e Samples from < () Iocatlons V|a IPT

o water table

> above bedrock , .
—<12 samples screened via fleId GC for S|te related VOCs
'*: — 10% conflrmatory anaIyses via flxed base Iaboratory (standard TAT)

Catch Basm (CB) Sampllng

s _- Assume features to be sampled at6 PSAs

»-~ < 3 standlng water samples for VOC and hardness via CLP

-5< 3 sedlment samples for VQlC,.aénd TOC V|a CLP

t CDM
——— Smith B




o " *Collaborative Decision Point

. F|nd|ngs to be discussed W|th EPA throughout activity and dur|ng
: concurrence teleconference followmg each of 9 PSA
| |nvest|gat|ons S - -
0. Prelrmrnary results of VOCs in bedrock GW

,"fi"-;‘~PreI|m|nary results o) PSA mvestrgatrons (VOCs |n sorl and GW);
B ”,;';g_concur on release conflrmatlons |

_f:;"jConcur on rnferred flow d|rect|ons |
D "in"e'fl' 4|"’m_l ne . nee:'d,_ fo_lr ﬂs,:ource area sorl dellneatlon |
etermine if indoor air inve Stlgatlon "wa rrantedf... S

i Cabo Rojo Groundwdater Contamination Siie




ll  PSA Soil Contamination Investigation

Objectlve Dellneate the horlzontal and vertlcal extent of PSA soil

. contamination to support the risk assessments and fea5|b|||ty study.

Contmuous cores via DPT at 10 SBs to the water table (40 ft bgs)
< 30 samples analyzed UE CLP for TCL VOCs and TAL Metals
0-2 ft bgs : | )
0 |nterva| of hlghest assumed contamlnatson
. Assumed clean bottom D
50% for 50|I m0|sture TOC pH and graln size




' Monitoring Well Installations

' jf":bjectlves | |
x3 EvaIuate GW quallty in overburden at PSAs |
Evaluate contammant mlgratlon and upgradrent condltlons

e Characterlze vertlcal and horrzontal dlstrlbutlon of contam|nat|on y
e wrthln bedrock " | s |




8l Overburden Monitoring Well Installations

o F'3'I\/'I'Ws at up to 6 PSAs via HSA 4-inch e |
Screen intervals TBD based on the groundwater screening samples

| Assume decisions will be made on an ongomg basis at each PSA
| _ﬁ\ - no demobrllzatlon between PSA |nvest|gat|ons and well rnstaIIat|on

Cabo Rojo Groundwater Contamination Site




Multiport Monitoring Well Installations

8 Bedrock I\/IWs vra air rotary to 200 feet bgs

Geophysrcal Logglng | ,
-—- to define Ilthology, fracture zones, vertlcal flow, water bearlng zones
", f’f‘ﬁlrellne Fracture Zone Samplrng - |
18 —- TCL VOCs maJor catlons / anlons w/48 hr TAT for prellmlnary results
Contmuous communrcatlon between CDI\/I Smlth and EPA

e ’f*r-eflfd’ tasks to be completed sequentrally W|th concurrent data
lua: ,on to reflne subsequent actlvmes £ T

s Cabo Rojo Greundwater Contamination Site







OB wells Multiport Wells (R

4 vel

- Infield - -




~ Indoor Air Evaluation - Contingency

3 Objectlve Evaluate the nature and extent of |ndoor and sub sIab
. "vapor contamlnatlon resultlng from RI act|V|t|es B

If GW |mpacted by CVOCS iS detected within 100 feet vertlcaIIy or o
:,..horlzontally, CDI\/I Smlth W|II notlfy EPA and together evaluate the

| - need for soil vapor and/or |ndoor a|r |nvest|gat|ons
‘r‘:?;,‘j;"w'Assume 2 propert|es each requlnng SR
—~ Up to 2 sub sIab samples S
- Up t@ 2:&;|n‘_dfoor a|r samples'.ll, Do

8 Cabo Rojo Groundwater Contamingtion Site RifES




Risk Assessment Approach

/' Human Health Risk Assessment

| EC0|081C8| Rlsk Assessment
k SLERA
-*- PSAs SOII . | |
__ Quebradas (nc releases |dent|f|ed) Sé di’ymeh . &'lvsﬂ»r‘fa;Cé"Wavt.ezr;v _ |
’St'ep 3A Reflnement of COPCs . =







